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Abstract  
In this paper we will be treating the holy trinity left to us as heritage by Francis Bacon – experiment in its several 
incarnations. Two of them are real experiment and thought experiment, and the third could be scientific experiment. We 
are taking the task of showing that all of them have no direct proving ability, contrary to wide spread believes that there 
is something like “experimental proof” of natural laws. I. e. we consider an experiment as backup for observations of 
natural processes   and positing only particular questions to nature, so, consequently, being in a need of a theory to give 
sense to all “discoveries” made experimentally. Further on we point out to the connection between causality and 
experimentation, throwing thus a new light to the problem of interpretation of Quantum Mechanics, which leads us to 
conclusion that Big Bang is poorly ontologically founded. 
Keywords:  Causality: EPR – paradox: Experiment: Thought experiment. 
1. Introduction 
The holly trinity of modern science as we inherited it from Francis Bacon was: experiment, experiment, nothing but 
experiment, nowadays to become: real experiment, thought experiment and scientific experiment. The third one needs  
most urgent explanation, as this doublet in everyday language covers all scientific tools, even observations, besides 
experiments. In [1] we introduced its more specific determination: Scientific experiment is a set of procedures including 
into itself the subset of real experiments and the subset of thought experiments, and also observations, as a precedent to 
experiment (see, later, F. Bacon citation), not  observations in general. Observations of natural processes are very 
important for gaining scientific knowledge, but though tangled with experiment, they are not (at least not all of them), 
strictly speaking, the part of Scientific experiment. Only those of them that are basis for designing experiments should be 
included in the set of Scientific experiments. Yet, let us go back to F. Bacon, who enchanted Britons, and later the rest of 
the world, by his putting results of experimental procedures on the pedestal  of absolute truth, leading thus to modern 
divinizing of arguments and facts. Though, paraphrasing Hegel one can say, arguments and facts can be used to prove 
anything..One should only look through some debater manual to see how arguments are manipulated with, while for facts 
we shall use a simple example:  
Let us observe a pencil which we let fall to the desk in front of us. If we ask students behind the desk, all of them will say 
the obvious thing: “The pencil is falling on the desk” But is it a fact? The answer of the vast majority of students will be: 
“It is a fact!” In fact, this is a fact only in Newton’s theory of gravitation, in Einstein’s theory the pencil, which is not 
under our control, but only under influence of gravitation, is following its geodesics, which being an enormous circle is 
manifesting itself to us as a straight line, and the desk is on this path also, so the pencil impacts the desk, and we see it as 
“Pencil falling on desk”. Thus, so simple an event could not be considered a fact without the support of some theory, but 
is only data becoming this or that fact in relation with a theory we are using. Similar gnosiological value has experiment, 
which we intend to show hereon. 
Yet, before Francis Bacon, Roger Bacon and Paracelsus, advocated appreciating experience in research. This was a 
revolutionary stepping out from Greek (and Scholastics) despise for obviousness and, after Parmenides, claiming that  
movement is an illusion (Parmenides and Zeno have never been fully appreciated in Greek thought
1
, but, also, never 
completely refuted, discarded). Obviousness wasn’t so lucky in modern thought either (Copernicus, then, later, the 
                                                          
1
 Terminology, slightly modified, is taken over from Valerij Bočvarski [4,5]. 
 
                                                                                                                                                                    ISSN: 2456-6438                                                                                                                                                
                                   jprmpceditor@scischolars.com              Online Publication Date: August 22, 2016              Volume 1, No. 1 
Volume 1, No. 1 available at www.scischolars.com/journals/index.php/jprmpc/issue/archive                                            11                                                                                           
existence of invisible light, inaudible sound, never detected quarks, and so on), but movement has never been proclaimed 
an illusion, on the contrary, it was included into mathematics (functional dependence and successive change of 
arguments, contrary to Greek geometry which is simultaneous, static and can incorporate into itself, i.e. cannot refute, 
Achilles who never foreruns the tortoise, which modern thought
 
 overcomes with Calculus, the natural consequence of 
Cartesian (modern) comprehension of mathematics). In defence of Greek refuting obviousness, we have to stress once 
more how Greek thought was heroic in the development of general human thought. Even Tales had to reject 
“obviousness" of permanent decay and rebirth of everything, in order to find Archimedean point for human thought, and 
was followed by all presocratic thought, until Parmenides said “the change (i. e. movement) is an illusion”, and Euclid 
consolidated that view making Geometry, which has only simultaneous relations, the basis for describing the world. 
Later Plato and, especially Aristotle tried to overcome the Zeno paradoxes, but never with complete success, so the 
paradoxes came back over and over to Greek thought, until resolved in modern (modern) mathematics. 
Perhaps we should step forward to remarks as those: Even Archimedes used infinite series to refute Zeno, and lot of other 
Greeks were on the edge of discovering Calculus. Those statements are the consequence of introducing our own views 
into Greek mathematical variations, because they were miles (and centuries) away from something like this, as their 
mathematics, opposed to Cartesian, never included into itself movement. In modern thought there were similar situations, 
but in lesser format (one should remember Priestly, who did not believe in the existence of other elements but alchemical 
four, and obtaining a strange gas out of water, didn’t understand what he have found. The punishment came soon, 
Lavoisier his invention proclaimed for his own and classified it as a new element – oxygen! Rightfully, one could say, as 
the original idea is like a caterpillar which does not resemble the future butterfly which will come out of it. Hence,  one 
who found the idea is not more important that one who made that idea a butterfly.) 
2. Experiments – Definitions with a bit of History 
Now we shall turn to establishing some standard views on the concept of experiment, introducing a few less ortodox 
points of view. Which will unable us to go into the problem from the point of view not so widely accepted. As we have 
already mentioned, glorifying  the concept of experiment leads to some contradictory doublets like „experimental 
philosophy“, on some British Universities, not to mention „experimental psychology“, proclaiming for thought 
experiments some images that do not carry in them nothing „experimental“, for instance, Plato's cave, or some Tales' 
fragments [1]. It is because such analysts usually stick to the concept „thought“ in the doublet „thought experiment“, thus 
proclaiming anything "imagined" for thought experiment. Interestingly enough that no such thinker mentions Zeno, 
whose paradoxes are the most similar to experiments. We have written several papers (some published) in which we 
move the emphasis to the concept „experiment“ in aforementioned doublet. Thence we offer following definitions: 
“An experiment is a procedure carried out to verify, refute, or validate a hypothesis. Experiments provide insight into 
cause-and-effect by demonstrating what outcome occurs when a particular factor is manipulated. Experiments vary 
greatly in goal and scale, but always rely on repeatable procedure and logical analysis of the results”. Or as Francis 
Bacon put it: “…simple experience; which, if taken as it comes, is called accident, if sought for, experiment…” [2]  
Above definition, being pretty general, is indicative in giving the causality principle a very distinguished position. But 
later on we will point out to some misleading features of this praised principle, going over now to few new definitions of 
the aforementioned concepts: 
Real Experiment, a subset of scientific experiment, is a procedure used to observe some natural processes, and, by 
making deeper insight into them, to improve their study. It is, before all, positing a question to nature about some 
selected parameter (factor) of the given process and it is needed that it can be repeated many times (in theory, sufficient 
number of times), as it backs up induction based on observation. Therefore, today some experiment is considered valid if 
confirmed in more world laboratories.  
Thought Experiment is intellectual procedure (a subset of scientific experiment), which, using the existing knowledge 
of mankind, manipulates in mind real physical objects and puts them into relations (governed by laws of nature) which 
can not be realized at the moment  (i.e. using abstractions, but not at all independent of reality), or,  if can be realized, it 
is much clearer and simpler to describe them by the help of a thought experiment, thus  leading  to new understanding of 
natural processes.  
Physics and Chemistry conduct controlled experiments. These experiments show what are results of manipulating some 
specific factor in the process of observing natural phenomena. Controlled experiments are changeable with their aim and 
scale. There are real and thought experiments in the set of controlled experiments. But only physics has thought 
experiments. The “imaginative exercises” proclaimed for thought experiments in chemistry, are not fitted to the 
definition of thought experiment. 
Bio-medical experiment is, in fact, a statistical experiment, that is an experiment which uses statistical processing of 
observation of great number of similar objects. Thus, this kind of procedure uses analogy argumentation, instead of 
induction used in sciences with controlled experiments. There are no thought experiments among statistical experiments.. 
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Statistical experiment also introduces causal relations, but without a critical examination. Namely, it arbitrarily proclaims 
a “cause” anything that is preceding in time, trying to attribute it a logical preceding. 
Here we are treating experiment as something it has historically been – enforcement and support of inductive reasoning 
based on observations (see above sentence of Francis Bacon). 
3. Causality and Experimentation  
Now we shall devote a few sentences to causality, which is usually laid down under the concept of experiment: 
In the Posterior Analytics, Aristotle places the following crucial condition on proper knowledge: we think we have 
knowledge of a thing only when we have grasped its cause (APost. 71b 9–11. Cf. APost. 94a 20). That proper 
knowledge is knowledge of the cause is repeated in the Physics: we think we do not have knowledge of a thing until we 
have grasped its why, that is to say, its cause (Phys. 194 b 17–20). [3] 
The causality principle is the most durable discovery of humankind, as it probably came into minds of our ancestors in 
the Middle Palaeolithic period, when the first burial customs are discovered. But most probably this is the reason it was 
never precisely defined. Of course, there is a very useful definition of it: “every cause has its effect, and vice versa”, but 
it includes in itself the problem of defining what is a “cause” and “effect”, and so on. 
Causality in the beginning was treated as something “preceding in time” (sensory awareness  - magic - phase of 
thinking), yet, later on, the need for logical preceding was recognized (common sense - phase of thinking) -. The 
terminology is related to much later thinkers (Kant, Hegel). Thus, even the oldest human discovery – the causality 
principle, may be formulated in a variety of ways. 
Having all this in mind, V.  Bočvarski noticed [4,5]: 
Greek formulation of the causality principle could be defined as Every object has its cause (here “object” is used as a 
modern equivalent of Aristotelian “thing”).  As Aristotle saw it this is so not only for efficient cause, but also for other 
three Aristotelian causes (material, formal, and final), though modern thought uses only effective cause, but in new 
formulation: 
Every change of state of the object has its cause. 
An illustrative example is obtaining vapour from water. Aristotle in his Meteorology offers us following explanation: If 
heated, water disappears and vapour appears. But for modern thought: water (heated, having according pressure - Greeks 
were not aware of the issue of pressure -, and so on) goes over to vapour. I.e. there is no need for asking what is a cause 
of some thing (Aristotle, see above), but one should ask what kind of development is connected with the related  process   
(Galileo, Descartes, see [4,5]). 
Above formulation is not so explicit in Galileo’s and Descartes’ work, but it is underlying all of it, also later work of 
Newton, Lagrange and Hamilton. Yet in nowadays Quantum Mechanics one has the Greek formulation of causality 
principle – Bohr postulates (published in 1913) include into themselves the disappearing and appearing of objects – i.e. 
electrons (without ever mentioning the connection with Greek formulation of the causality principle, probably never 
noticing it). Bohr orbits through Dirac’s quantization, Heisenberg’ uncertainty principle, Schrödinger’s proving of 
equivalence of wave and matrix mechanics, and von Neumann’s introducing Hilbert space (taking into account operator 
techniques of Wigner is absolutely unavoidable), are included into modern Quantum Mechanics.  
So, electrons when changing their orbits are behaving like “Greek objects”, i.e. disappearing and appearing , without any 
relation to the time period, and to the portion of space in which they should be, according to Galileo-Newtonian 
approach, between these two events. That is to say, since Bohr’s theory, later Quantum Mechanics, which incorporated 
Bohr’s views into itself, the Greek formulation of causality principle begins to be parallel with modern formulation, 
conquering, thus, this thought. Now comes in the “Copenhagen interpretation”, supporting Heisenberg’s attempt of 
connecting, over the uncertainty principle, the two formulations of causality principle (without explicit noticing it, 
unfortunately). Aforementioned interpretation of Quantum Mechanics, tried to strengthen that connection introducing the 
concept of probability, avoiding thus to make a choice between the two formulations of causality principle. This is the 
probable reason why Copenhagen interpretation was so intuitively unacceptable for Einstein. He, of course, attempted to 
realize his intuition introducing EPR- paradox, which in fact attempts to cast a shadow of doubt over Quantum 
Mechanics, showing to the situation in which it violates the causality principle, the modern variant to be precise, but as 
for Einstein and others there is only one principle of causality, they interpreted the paradox as violation of the causality 
itself, and so, it seemed to them, discarded Quantum Mechanics. But, as is well known, Einstein’s attempts were not so 
successful, because Quantum Mechanics went back  to its original usage of the Greek formulation of causality principle 
(investigators like Bell introduce the concepts of locality and nonlocality, without noticing that in the basis of one lays 
Greek formulation, and in the basis of the other one modern formulation), survived. And this survival is so overwhelming 
that now we have in Relativistic Quantum Mechanics, or in Quantum Field Theory, lots of operators that create and 
annihilate particles and so on. I. e. we still have the Greek apprehension of causality principle in the modern thought. 
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This becomes a problem later on, when theories based on Quantum Mechanics have produced the ultimate situation 
placed at “the beginning of time”, whatever is the meaning of that, the Big Bang. Thus, after avoiding for a century, or 
so, to decide what formulation of causality principle chooses, contemporary physics, after using in most of its 
development, from Galileo and Newton, up to Lagrange and Hamilton, the modern formulation of causality principle, has 
ended using the Greek formulation of causality principle. But this is ontologically unfounded concept, a kind of blind 
alley, as it introduces an infinite causal sequence, because if everything starts with Big Bang, and every object has its 
cause, then before Big Bang there has been some object that is its cause, and before this there was another cause, and so 
on to infinity. And this futile sequence does not end with introducing God as the first cause. Because, what is the cause of 
God, and so on? 
4. Do Experiments Prove Anything? 
Their formulation of causality principle stopped Greeks from using experimental approach in research. Galileo designed 
the experiment on inclined plane because he followed the development of the process, while Zeno was not an 
experimenter – not thought experimenter, either (as experimental approach needs observations that are preceding it, and 
can not agree with statements like Parmenides’ and Zeno’s that “movement is an illusion”). On the other side, Galileo, 
analyzing the movement on inclined plane, used one of the first thought experiments, ever, to obtain the concept of 
inertia. But only Newton, formulating the law of inertia (his first law) [6], indirectly proved the existence of inertia, as 
inertia is basis of his mechanical construction, which was the only theory of motion of celestial and terrestrial bodies for 
several centuries. In that sense Newton is the “discoverer” of inertia, so he rightfully didn’t mention Galileo [6]. That is 
to say, from the “caterpillar” of Galileo’s inertia the “butterfly” of first Newton’s  law was born. 
Einstein himself believed that the chest/lift thought experiment he proposed
 
can  prove the principle of equivalence  (one 
of thought experiments that could be found in almost every survey of the general theory of relativity) [1]. 
But Einstein could not prove that principle in this way, because any experiment, even thought, can only give data which, 
if properly processed, can become a theorem (lemma, corollary) in the frame of some theory. Theorem is then further 
processed, and finally proved by the mathemafical (or, simply, logical) instruments. Experiments can only backup 
induction by  verifying, refuting, or validating a hypothesis, so they are merely the part of the process, but for proving 
something one needs some more general tools (mathematical, logical). Pythagoras’s theorem in Egypt wasn’t proved, 
though, using common sense, it was applied (and checked) innumerous number of times. Only Pythagoreans gave proof 
(mathematical, logical) of the theorem. The Equivalence Principle was proven in the frame of General Theory of 
Relativity. Indirectly, as it is the basic principle of that theory, and the theory is actual, widely accepted theory of 
gravitation. 
As mentioned already, Greeks never accepted experimental approach. They had extraordinary individuals, like 
Archimedes, who, through many trials obtained impressive results with lenses, but he never made a distinction between 
“accidental” and “experimental” observational usage of  induction, like F. Bacon did. That is to say, Greek way of 
putting fundamental questions (why of the “object”, not of the “process”), lead them away from introducing experiments 
into research. Yet, modern, spoiled by many successes of the experimental approach, has now being inclined to 
divinizing experiment, experimentation, arguments and facts, and all the tools of modern way of establishing truth. Yes, 
they are very powerful and useful, but should be treated more cautiously – Amicus Plato..., “the proverb is something 
musty”! Thus  doublets like “experimental proof” and “experimentally proven” have no sense. And, for that matter, there 
is only “trial psychology”, not experimental! 
5. Conclusion  
It might seem that we are fighting the “straw person” all along. But praising experiments is not something alien to our 
civilization. So we think that our argumentation has a solid motive. This argumentation is subject to various judgments 
and can be argued, but to our opinion stands. Thus the critique of divinizing  experiments, experimental, arguments and 
facts, and so on, is developed in this paper, in an attempt to find experiments and experimentation a proper place in the 
development of scientific thought. 
Yet, we are developing another argumentation, not so widely accepted also and related to experimental approach, about 
the causality principle. It is pointed out that Greeks were stopped, by their formulation of causality principle, from using 
experimental approach in research. Galileo designed the experiment on inclined plane because he followed the 
development of the process, while Zeno was not an experimenter, not even thought, because he stated his paradoxes, as 
something final, not deciding between two hypothesis. This leads us to the problem of interpreting Quantum Mechanics, 
producing an interpretation of EPR-paradox related to the two formulations of causality principle (Greek and modern). 
But most strikingly it brings us to ontologically unfounded concept of Big Bang. 
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